[Analysis of peptide fragment insertions in the basic proteins of the bacteriophage M13, f1, and fd envelopes. Interconnection of structural characteristics of the envelope protein and viability of mutant phages].
An analysis of 12 peptide fragment insertions into the major coat protein (protein pVIII) of bacteriophages M13, f1 and fd has been done. To elucidate the relations between protein structural characteristics and viability of mutant phages, we used the program Pro-Anal. Correlations were found between phage viability and different physicochemical and structural characteristics of protein N-termini. Thus peptide insertions in nonviable phages have high indexes of alpha-helicity, volumes, and polarity as well as high moments (alpha-helical and beta-structural) of isoelectric point. On the other hand, high beta-turn indexes are correlated with viability. The most important factor which determines phage viability is the lack of positively charged amino acid residues on the C-terminal ends of peptide insertions. The correlations found hold for the pVIII proteins of four related phages-M13, IKe, If1 and I2-2. Based on these results, the rule of obtaining viable mutant phages with insertions in the major coat protein is suggested. A new site is described for peptide insertions--upstream of the first amino acid residue of the mature protein sequence.